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Field observations of Large-spotted cive!Vizterra megaspila inLaos
with notes on the identification of the species

J. W. DUCKWORTH

Introduction
The genus yirclfd includes four Asian speciesr Malay

cieetv. tangdunso.Larye Indian civ€i y. .tr"rrd. Malabarcivet
y. .iylthd, md Large-sponed civet y. megaspila.The Aftj. n
r iwt V.. ic la i \  nos usual l )  plarcd in the monorlpic tsenu.
Ciyeffi.rir. The forcsts of Madagascar support a species rather
similar in appearance. Madagascar civet r.,rra /orraaa. bur rhis
is nor closely rclated lo the Viwta grotp.

V. tangalunga tt dV. . ibethd are widesprcad species, com-
mon and ccolog ically tolerant throughout rheirranges (rhe south
em part of the Malay Peninsul:r, the Creater Sundas rnd rhe
Philippines, and eastem India, Nepal. Burma. southem China,
Indochina and the Malay Peninsu Ia rcspectively) It nesaslrtld and
y. .irernnd are closely relared and frequently considered conspecific
(.as V. me gaspilat Lek:rgr I & McNeely, 1977), and were formerly
placcd in their own genus (Moschothera). Then distribu(ions are
widely disjunct, and in contrast to the otherlwo species, rhey ar€
scarce and li1lle known. y. .ircrizd is restricted to southwestlndia
(tbe Wesiem Chats and Travancore) and is acutely rhreaiened
(Rar & Kumd. lqal) .  y.  d.carfr /d has a mu'c c( len\r \e range
encompassing Burma. Thailand. Vietnarn. and Mrlaysia (Wilson

Oldest figure of a Lfige spotted civet. From: A. Ciinther. 18?6.
Proc. Zool. Soc. London

& Reeder, 1993): it is also mapped in Cambodia and Laos by
Lekagul & McNeely (1977) and Corbet & Hill (t992).

The large-spotted civel is so infrequenrly seen that Lekagut
& McNeely (1977) could.race nothing conceming the species'
ecologt or behaviour, even though they considered il raiher
common. This nalus was contested in Schreiberera/. (1989). who
further staied th:rt akhough \r'idesFead in peninsular Malaysia. ir
was also rare there. Overall. they categorised it as occurring in
very lownumbers andlo beconsideredas threatened. They rraced
no records from protecled areas- Although recorded from Huai
Kba Khaerg Wildlife Sanctuary, Thailand. by Rabinowitz &
Walker (1991), this was based on repons by staffi rhe species was
not observed during intensive camivore orienraled fieldwork
thcre.In a summaiion processjudging each species conservarion
prionty, it received 8 ofa possible l6 points: the most imponanr
action was the initiation offield sludies of rhe spccies as so little
is known about ii (Schreiber et al.,1989).

Laos is bioiogic.tlly very poorly known and,berween 1950
and 1992, almost no reliable information was gathered concer
ning the staius of small cnmivores in the country. I attempled ro
suney noctumal mammals al lhrce sites in the southem provinces
belween October 1992 and July 1993 (Fig. I ), ar part of a ieam
surveying the birds and mammals of proposed protected areas
(PPAS) in Laos. The natural vegelation cover across this area is
semi-evergreen fbrest with extensive areas of mixed deciduous
forest and, on the poorest soils, dry dipte.ocarp foresr. Large areas
of fo.est have beendegrrded by human activity or cleared outright
for settlement and culrivation.

In general, fieldwork was hampered hy rhe heavy hunting
pressure (including the use oflamps by night) and the scarcity of
wide paths traversing productive habirat. The main rechnique
(detailed in Duckworth. I 992) was to walk slowly (about 0.5 1 .6
km,h) using a headtorch to search fbr eyeshines and bodl shape!
of animals, and to listen for vocalisations and the rustlings of
disturbed vegetation; animals were illuminated with a hrlogen
spotlamp (Nitech X-Cell; 100.000 candlepower). Only in one

@un'" 
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fig. L MapofsoulhemLaos. showing localities ofcivct sightirgs.
nunbered as in Table 1 . Thick lines enclose the proposed pro
lecled areas surueyed.Insei showsrcgion of Laos depicred.



area this was particuiarly productive: at Phou Xang He. there were
sereral areas of relict primary forestalong roads. possiblyremain-
ing because of the high density ofundeionated landmines there,
irbouts. Because of the low success of this technique, and follo,
wing the advice of numerous hunters, many nights were spent up
trees overlooking hotspots such as warcrholes, saltlicks. and
f.uiling trees- Such watches were performed mainly on moonlit
nighls. In a rough rotal of 215 hours walking and 29 nights up
tre€s. six Vir€r./d civets were recorded (Table l). The three
recods of Viveticula inn cd haye also been included, as this is
thc only possible confusion species.

l'ield id€trtification
Civets of the two genera are easily distinguished fiom all

other mammals of the region by their terrestrial habits, general
shxpe, banded tails and by their black and white throat markings.
It is easy to disdnguish yite icula ftomVbenL compared with
he larret. Vive icula is leaner and more slender (in some ways
reminiscent of a genet (G"uera), with a very bushy. horizontal
tail. shorier legs and a narrower, nore 'streamlined" head.
Obvious difierences in pelage include the lack of a donal crest
and (of particular use in the field) the much iesr prominent ihroat
narkings of Virelrlc,rld.

The two species of yirer.a ffe also easily separated, pro-
vided a reasonably close view is obtained. However. ihe existing
lrterature does not slress the differences of most use in the fieid.
so I therefbre visited the skin collection at The Natural History
Museum. London. to supplemenl rny field experience (which
rncludes all species discussed here excepty. cirsrrra ). Skins were
examined of 38y..ir?rrdafi l2V. e Baspiha thelatter$,erefrom
throughour the species' range.

Vlrc'd civets are the most dog like of the V iveffidae, with
long legs and .ather canine heads and muzzles. All share a rather
rolling walk which conbines with their often almost pregnant
looking hindquarten to give a very distinctive micn. The rwo
species in Indochina are similar in size and structure and, in the
tield, the observe. should concentrate on pelage fealures. Borh
share a bold black and white marking arangemenr on the foreneck
and upper chest, a thick black erectile dorsal crest, adffk and light
banded tail. and a pattem of dark spots, blotches or bars on a lighl
body- The tail and body patterns are the most imponant features
f(r separating the two species (Table 2).

Accurale observation of the tail paftem is the highesr
idcntificrtio. p.iority at each sighiing, followed by the body

pattem, especially on the flanks. Contrary to the impression given
by some previous works, in South-east Asia north ofthe isthmus
of Kra. any ytr"/ra with bold dark markings on the upperparts is
probably uesar,rila, be they spots or bars. The illus.ration of y.
.ir"ttnl in Rai & Kumar (1993) gives a good impression of a y.
ltpgaryila where the spots have merged inio heavy horizonlal bars.

Habitat and behaviour
All individual large-spotted civets \rere on the floor when

found and none wa! obvioudy disconcerted by illumination.
Individual I was observed under naiural light at dusk besid€ a
stream. tt came within 7 m of the observer and remained in the
area for three minutes while il trottcd across the sandy bed of a
drying riverand into a riverside bamboo thicket. Individual 2 was
picked up as a noonlit shape walking beside a pool at 50m range.
After initial idenlilicalion to genus. I illuminated it with fte
Nitech spotlamp: it coniinued 10 amble slowly along a butTalo-
path through the bumt grass layer. until after several minutes it
left the glade and disappeared inio the forest. lndividual 3 was
located by rusding sounds in thick barnboo beside a well esta-
blished roadi I walked parallel to it lbr 7 m. separated by about 15
m, before il emerged onto the road for 30 seconds at 10 m range.
II re entered lhe bamboo grove and '('umed foroging.

The three sing le y. :ir?r/l, seen were all located by eyeshine
and were seen on open paths or roads within 20 m of the observer
and then ambled back into ihe vegetation, where rhey resumed
foraging.

From the sounds made by those at Phou Xang He. ii seems
that the two species forage in similartashion to the Africancivel:
by a slow walk accompanied by much side-to-side casting of the
head as the animal searches through leaf-litter. Such rusdings
were rather frequendy heard at Phou Xang He, though the
p.evalence of undetonated mines prevented my leaving the path
to identify the culprit(s). Pigs Sur and porcupines ltlst/rI also
make similar noises, bu! somc of the foraging noises were
accompanied by decidedly carnivorine whickering calls, suggest-
ing that civets were common in the arca.

Status and conservation
The foregoing sightings are too few to allow a fi.m

assessment of the species staius. Only at Phou Xang He there
were rcads running through good habita(, and here l16 hours'
walks were done. In this time there was only one sighting of V.
,nsgdrplld. However, despite theirproductivity for arboreal mam-
mals (Du€kwodh, in press), the roads were not conductive 1o

R e f

Vbefta megaspiLa I
2
3

Viwrrc.ibertla 4
5
6

Viverriela inlica 1
a
9

xP l3 Feb 18h45 l4'35'N, 106"02'E
XP 6 Mar 23h15 l4 '31'N. 106'21'E
PXH 28 Mar 22h00 l6 '45N. 105'53'E

PXH l3 Ap. l9hl5 l6 '40N. 106'01'E
PXH 18 Ap. 03h50 16"47N. 105'53'E
DHS 19 Jun 00h45 15"00N, 106'13'E

XP ll Feb mh25 l:1"36'N. 105'57'E
PXH l8 Apr 20h10 16"42'N. 105'408
PXH l8 Apr 25h45 16o12'N. 105'408

s i l e  d a t e  t i m e  c o - o r d i n a t e s  a l t .  h a b i t a t

200 good seni evergreen forest
tlO good dry dipterocarp iorest

200 d€gradedsemi-evergreentbrest

200 deg. mixed deciduous forest
200 degraded seni evergre€n forest

1100 good montane evergreen fo.est

400 good semi-evergreen forest
200 deg. mixed deciduous foresi
200 mixed decid. dry dipt. ecoton€

Notes: there was very littlc noctumal learching in DHS. and only in PXH wcre particulariy suiiable tracks found for walking.
The ref relers to lhe nurnbcr on Fig. I ; altitude (alt.) are in meters. Sites: XP, Xc Pianci PXH. Phou Xang Hej DHS. Dong Hua Sao.

Table l: records of yirer. and ynelr.Lld civets in Laos. 1993.



Table 2: pelage features for distinguishing y. nugaspila frcm V. ibetha

V.,,asaspila

FLANKS Boldly mdkcd withblackorvery brown, usually as
lines of spots but frequently the spots towads th€
rerr , ' f  the upprr l ine. run to8ethcr to gi \e , 'ne Iu
three bars either sid€ of rhe dorsal cresi.

TArr Dark dorsal stripe along enlire length; pale rings
thus broken at top and anyway rather sullied
Iooking- Distal half frequently appears enlirely
dusky.

V-.ibetha

Rathc. hazily marked dark. as inegular wavy spots FLANKS
sometimes running together as horizortal bars.
Ceneral appearance rather grizzled or rippled and
especialty nebutouslooking under to.chlight.

No dark dorsal stripe, thus pale rings complere. TAr
These rings are very prominent aloing the length of
the iail. as they are almost white andclear cut- They
are still much narrower.han tbe dark rings though.

sighting tcnestrial marnmals. because of ihe thick growth of
ruderals along theirmargins: the only olhercamivore seen on the
ground was a single Leop d car Prionailurus bengdlcrris, and,
though Muntjacs Murtd.rr ,,!,rtd. were frequently heard. none
w.rs seen- Sightings were esseniially due lo chance and it is
unlikeli that lt nesaspila w^s unusual ai the sile. The small
number of records is surprising, given that when obse ed, the
specics appcared unperturbed by torchlight. Considering the
broad habilat choice (Table l), il is tikely that the species is
neither critically threatened nor pa(icularly bcaUsed in Laos.
Further information is nceded on the allitudinal range of th€

Ttre two sites where V. n"8ds?ila was observed all sup-
pned impressive cornplements of globally-threatened species.
including theCibbonfl]torote s ( @nrclor ) I ab rie I loe \Duckwonhct
dl.. in prep.). Pygny loris N)dicebrr p]gdders (Duckworlh, in
prest. Douc langurs P]Xarrrir n?na?!s lTimnins. tu prep.),
Asian elephants tl?prdr irdic,/r, wild caitle and numerous birds
(Evans cl .r1.. in prep.: Thewlis ?r dl., in prep.). There is thus an
acute need for effe.ctive €onservation of the deas. The specific
requirements of this civet ue lik€ly io r€sl primarily upon the
preservation of adequale areas 01 tbrest coupled with fairly low
hunting leveis. It should be notcd that at all sites shots were
lrcquently heard by day and night. and that in the area of Phou
Xang He where the Virerrd civels were encountered, hunling had
extirpated all diurnal prinates.In some otherareas. colleciion of
the secretions from the perineal glands (known as "civet 

) poses
a polenliai threat. but no evidence of this activity was found
during these surveys (there were fairly extensive general and
discursive chats with yillagers about their knowledge of forest
wiidlile).

Laos is ofpanicular imponance for cons€rvalion of soulh-
east Asian mammals because of its exlensive remaining tmcis of
tirests: althoughalmo( all the area is hunted to some extent. over
large regions the basic fabric ofthe habitat is stillfundirnentally
undcgraded. This contrasts markedly with the situation in neigh
bouring Thailand and Vietnarn.
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Ecology of the Central American Cacomistle, Bass aiscns sumichrasti, ilt Costa Rica

Ch-ristoDher VAUGHAN. Tanva KOTOWSKI. and L,eel SAENZ

Introduction
Ccnlral America covers 541,190 km' and includes seven

countries between subtropical Mexico and Columbia (Guate
mala. Belice. El Salvador, Honduras, Nicnagui. Cost.rRica, and
Panana) (Vaughan. 199,1). Il is one of rhc mosr dive6e cultural
and biologicat regions worldwide (l-eonrrd, 1986; Vrughan 1990.
1993). but also has one of the mosi rapidly expanding human
popularions. This human population is currently altering natural
habitats at an unprecedented rate. affecting many wildlifb species
(Canillo & Vaughan. 199:1i World Resources Institute. 1994).

The sralus oflhe Procyonid.te ianily is virtually unknown
in Ccntrul America. The six procyonid species reported there
include: Conmon raccoo. (Procwn lotor). C$6-eating raccoon
(P. t:an(tirorous). white nosed coati (Ndrrd ndl,cd). Bushy-
tailed olingo (adrrdri.f,n sabii), Kinka.jou (Potos flaws), ,tn'J
thc Cacomislle (Battaiscus sunichrasti) (Hall. l98l: Wilson.
l98l: Novak & Paradiso, 1983: Emnons. 1990). Until five y€ars
ago. no scientifrc studies had b€en conducled on rhese species in

In I 989. prolcssors and grduate ltudents of ihe Regional
Wildlife Management ProSram for Mesoanerica and the Canb-
bean (+) at the Universidad Nacionrl in Coqta Rictr b€gan b$ic
nrrur.tl hist(ry research on both Pfo.lo, species found in Costa
Rica (Carrillo. 1989. 1990: Carrillo & vaughan. 1988. 1993). and
rhe white nosed coatj (Vaughan & Sa6nz. 1993: Sadnz. 1994).
Our intcntion ;s to study the procyonid species found in Central
.\mericr over thc ncxt dccadc, providing a solid data base fortheir

We are especially iniercsted in understanding iheirrole as
\eed disFrsers and tropical tlee refbresters, ihus giving them
.conomic value fff their long'term conservation (Howe &
Smallwood. 1982r Esxada & FlcniDg. 1986i Howe & westley.
1988: Levey.,r a/., 1992). Graduaie studenrs iiom dilferenr Latin
Amefican countries have also begun studies ofrnuslelids, includ
ing the Gdson (Gdl/i.rir virdrd) (Malavasli. 1991) dnd the River
oner lLut to IonEicuutlis) (Spino1a, I 994 i Spinola & Vaughan, two

Alrh, 'urh rhe common and crah-e rn!  rac ioon. .  rhe s h e-
nosed conti. and the kinkaiou arc observed iD N wide vdety of
Central American environmcnls and cocxist with man (baring
intenlive land use and overhunting). the olingos and cacomistle
xrc considcrcd uncommon and secretile (Novak & Paradiso.

'Idble 
l: Capture data on (la.omistle (aarrarlr.lr rerrn*rdrri) in Braulio Carillo Narional Park. Costa Rica (Feb.uary-March. 1994)

.1

l98l: Kaufmann, 1987; Emmons, 1990). Even manmal surveys
and collections in count ies such as Costa Rica where a lot of
.eserrch is canied out rarely rcveal these species (Goodwin.
1946i Vaughan. 1983: Tim'n ., dl.. 1989).

ln February 1994, we began a study of a cacomistle
population at 2.600 m elevation in Braulio Ca.rillo National Park.
Costa Rica. Th€ rernainder ofthis report will discuss the cacomistle
project and iis dry season results (Feb. May 1994). The project
is scheduled fbr 24 months tolal, itnd an Argentinian graduate
(udcnt will begin her M.S. thesis work on the population in
December 1994. The objectives of these research prcjects were:
a) to study their ecology (hone range, activity patterns. disiances
moved per night. sleeping site locations. and diet) and b) to
detennine the cocomistle's role as a seed disperser and reforester

Study site and study species
Braulio Carrillo Nail. Park forms part of the Cordillera

Volcanic Central Conservation Area (CVCCA)(135,500 ha) in
centBl Costa Rica (Vaughan. 1994)(Fig. 1). Considered one of
Costa Rica's most rugged wilderness regions (Boza, 1992). the
CVCCA i s found between | 00 and 3,200 rn ASL, and includes the
well'known La Selva Biological Station at its lowest elevation
(Ciark, 1994) and two active volcanoes (Pons and lrazu) at its
higher elevalions. It reccilcs rn cstimalcd annu:rl 4,500 rnm of
precipimlnrn (Boza. 1992) and prov;dcs habiral 10 an estimated
6.000 plant species, 347 bird species, lrnd 142 manmal species
(Timm cr d/. ,  1989).

The research site is based ai the Barva guard station
(Fig. l) located 2 krn norlh and 0.5 km east of (he rown of
Sacrarnenro (Timrn zr .1., I 989). Il is on rhe pacilic sidc of Volcan
Barva at l0'07'N. 84'074W. The hrbi{als sunounding the srudy
site include:pasture. primary and secondary cloud fbrests. domi-
natcd by tree species of the Lauraceae and Fagaceae families.

The crcominle is a nocrumal arboreal member of fie
procyonid family. ranging from southern Mexico to weslem
Panama up 1o 2,000m ASL (Enmons. 1990) or 2.8000 rn (Kauf-
nann. I 987). Linle is knowr about its natural hislory, although its
conspecific, the ring-tailed cal (rdsr/;.!r drt!r,r). found be
tween southem Oregon in lhe United States to Oaxaca and
Veracruz in Merico (Kaufmann, 1987) has been studied in the
southwesrern United Sta(es (Toweill & Teer, 1977, 1980; Brody
& Koch. 1983r Yarchin. 1990).



ActivitJ level was recorded at the beginning of each 30
ninule reading depending on the strength, iength, and patlem
of the radio-pulse. lndividuals were noted as active (A.) iflhe
pulse wrs changing in srength and length and non aclive
(NA) if it was constanl in duraiion. For analysis of.ctivity
levels, dal! were grouped into six 2-hour i.tenals and one
inlcrvrl ior the 06:00 iime period. Total active and non aciive
nightly readings were conbined for each caconislle. Repli'
cated G lests (Biom: Goodfit) comparing active to non active
were canied out. The G value was anxlyzed using ihe Chi-
squared tcsl 1() determine statisiical significance.

Sl€eping sites were reco.ded by triangulating between l0:00-
l5:00 hours frcm rhe rrail system md then plotting it on a map.
Trees were lcanned wirh binoculars and by using the
radiotelemety receiver without the anlenna and cabie and
si rh only  lhe (able ro det{ rmrnc c\J(r  locdrron.

Results and discussion

Fig. L Study sire in Coetr Rici

Methodology

. Captur€ - Cacomistles *ere preconditioned Io cnler lile
Havahan traps ba;ted with brown sugar blocks over a 28-day
period during February 1994. F-ive cacomistles were lile
capured. and drugged wilh ke(amine bydrochloride (l I mg/
ke) and xylazine (1.s ms,&g). Then each cacomistle was
weighed. mcasured, rnd r MD-200 radiotransmitter (Telon ics
Electronics IDc., Mesn. AZ) with distinct tape color code
placcd $ound iisneck. The procedure took between l5 dd 20
minutes and the individual was lefi hrngiDg in a gunny sack
and released after recovering (usually 60 90 lnin).

. Radiotel€m€try - Radiotelemetry data were trken wilh a
LAl2 receiver and H antenna (Telonics Electronics Inc.,
Mesa, AZ) tiom iwo predetermined trackiDg sites along the
main trail connecting the B!.v! guard (adon with Laguna
Barva. After delermining that the cacomistle was a noctumll
species, indi viduals were tracked at 3o-minute intenals for I 2
hours. usually on consecutive two night periods (18:00-24:00

and 24:00-06:00). For each iiequency, the anterna was di'
rected towards the strcngest radtu pulse and a conpass bear-
ing was iaken from each of two stattuns. A 45-90 degree angte
between the stations was soughr for lelemetry analysis. Using
rhe Telern 88 compuler program, the conpass bearings ob
tained and the (x,y) coordinate ofeach radiotelemetry station
calculaled from an derial photograph. data were triangulaied
to determine cacomislle home range. movement and activity,
and sleeping sires.

Capture and radiotel€m€try dala'lnformation on radiotclc
mclrydaraand rnimal measurements is shown iD Trble L The
study gfoup consistcd ol lwo adult females (#5 and #19), one
adull male (#11t1), and two juvenile male! (*r4l and #29).
However. adult male #l8l wasn'r radiolracked because he
liequenlly moved out oftracking range. Ju'lenile mates were
classilied as such because of their milk tccth, undescended
testicles. and weight. Toweill & Towcill (1978) and Yarchin
(1990) reported that with L drrur,s, growlh is so rapid that
after three mon|hs of age. it is difficuh t() disringuish kittens
from adult!. A total o1 753 radiotelemetry points wefe taken
on the four individuals beiween March May 1994. reprcscnt
ing approximately 20 futl nights of data on each individual.

Home range Thc 959. hone ranges fbr males *ql and #29
wcre 22.5 ha and 16.5 ha, respectively. whilc thc 959. home
rangcs ior ftmales #5 and #19 were 25.6 and 32-7 hr rcspec
tively (Fig.2). The home ranges oflwo lemales didn'toverlap.
nordid thc home ranges ofihetwomales. However, thc home
ranges of #4 I rnd #1 9 overlapped, as did those of *29 and #5.
Yarchin (1990) lbund an average hone range of20 ha for four
individuals of B. ds,!t"r in Zion National Pdrk. Utah, USA.
Erody & Kmh (1983) reponed home ranges of49 233 ha for
four males dunng four monlhs in California. while Tmpp
(1978) found similar-size ranges in Zion. Toweill & Teer
(1980) found two males with home ranges of 35 and 51.7 ha
and lhree lemales wilh home ranges of 15.7'27.7 ha inTexas.
In all of the above siudies (and ours), neithcr males or females had
overlapping home .anges with other individuals of their sex.

Home rage was determined by including 1006/, and 95E of
the triangulated locations in thc ninim m convex polygon
method (Southwood, 1962.i. For the 957. home range. 57. of
the points farthest from lhe harmonic mean were eUminaied.

Mov€m€nt or distance moved was calculated in meters
between consecutive points and average tolal distance moved
per night was detemined. Chi squared tesis were used lo
analyzc molenent in 6-hour periods.

lndividual and X dislancc noved
combined sexes 1800 0600

F(5) 2.549 m
F(19) 2.833 n
M(29) 2.502 ,n
M(41) :.6:17 m

(F) average 2,691 n
(M) averase 2,569 m

(Total) alerage 2,610 h

Table 2. Average disrance moved (18:00 06:00) fbr each indiyi
dual. sex and total population ofCaconistles (Bljrdfircrs
sunnhrasti) in Braulio Canillo Nationat Park. Costa
Rica (Fcb.-M:trch 1994).



Movemetrt - Average distance ftavelled nightly for each
individualis shown in table 2- Female#19 moved the greatest
disunce (2.833 m), while nale #29 moved the ledlt (2.502 m)_
Average distances moved by the two females wasn'r signifi-
cantly greater than the distaoce moved by two males.

Activity patt€rns - B. drrxr&r is basically n@turnal and in l0O
daytime sleeping siie locations taken between 10:00-15:00,
only once did we find a cacomistle active during daytime.
Occasionally, we would find a study animal active during rhe
late aftemoon (17:00 h). Ringtails ffe rarely active in the
daytime (Trapp, 1978: Toweill & Teer, 1980: Kaufnann,
1987i Poglayen-Neuwall & Toweill, 1988). Nightly activiry
compared in two hour intervals is shown in Table 3. Cacomisrles
were most active from l8:00-20:m. The resulrs of rhe repli
cated G |ests indicate that crcomisrles were more acrive than
inactive in all time period from 18100 06:00. They were fbur
lrmes more active than inactive from 20:00 22i00, 22:00-
24:00. 24:00-02:00, and 04:00-06:00. we found juvenil€
males actlve in close proximity to the rdult females, which
differs from Yarchin's (1990) resulrs whe.e his four study
animals avoided each other.

Slecping siaes $,ere located over 70 occasions and differed
mosi dlys. Exact den locrtion wasn t dererrni.ed. but they
were high in trees, usually O!?/c!r sp. Prior research on B.
drrrlar determined that they locate dens for reproducrion in
caves. rock crevices, burrows dug by other animals. brush
tiles. hollow trunks, roots and limbs (Trapp, 1978: Toweill &
Teer. 1980; Ydchin. 1990). Female #19 and male #41 slepr in
Ihe same general area. Female #5 and male #29 slept in rhe
same general ar€a about 509. of the rime. In 935 separare
locations of ringtail den sites with radiorelemerry, no more
than one adult was observed per den (Yarchin, 1990).

DGra... (nrcc6) Ean

Fig. 2.Home rangc of four Cacomisrle (Bdsrlrrrcrr rlni.rrdr,t)
in Braulio Carrillo Nalional Park, Costa Rica (Feb. March
t994.
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For managemert and conservation efforts, we are accumul
ating a 24-month dara base on the cacomistle. Sleeping sit€s are
difficult to determine and we will climb trees which often are 40
m high. Due to their inegular calling periods after midnighr. we
cslimate that the population in the region may be I 2 15 individu
als. We are especially inte.esred in delermining the cacomisrle's
role as a seed disperser and refbrester. However, the only cot
l€cled faeces thus far were from rrapped animals. To collecr
faeces, we plan to wait for individuds when they become active
at sunser and place plastic sheets under sleeping rrees. Over the
study period, we will work with these aspects, collecring data
from both wet and dry seasons, mapping out yegetation rype use
and strenglhening our data base. We are surprised ai rhe lack of
lear these inlelligent p.ocyonids have of hunan beings. Afrer
release, a large rnale unasurnedlyjumped into a garbage can and
pjcked up a cantelope rind. making ofT with ii before sorne
surprised observers. We were rcninded of raccoon and coati
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Canine distemper epidemic in Serengeti lions

Until recently, coine distemper virus only rarely infecred
individud felids in zoos. Since t992, howeve.. rhe.e have been fout
epizoolcs of canine distehpe. virus affecnng pedominanlly African
.nd Asian felids in US zoos. The extenr ofrhe morbidny aid mortaliry
inlheserecontoutbreaks, including rhe cunenr epid€nic iq rhc Serengeli
suggertthatCDV has acquired in.reased pathogenicity for felids. There
was no evidcncc ofco infecrion wnh olher parhogens, and.o link wnh
feline inrnunodcficiency virus (FIV) exposure in the Serengen lons
(S.J. O'Brien. National Cancer InslilDte, USA).

Conrrolling rhe Serengeri epidemic th.oDgh va..inarion of
wildlile is noither safe nor feasible. because.urenlly available modi
lied-tile CDV raccines can induce disease in camivorcs other than
domeslicdoSs. Cun€nt .ecommcndarions to contain the epidenic aro to
vaccinate domestic dogs in rhe pefimeter of and within the serengeri,
and lo coninue disease sn eillance of susccptiblc species ar rhe site.
Tle SSC velerin.ry Group would appreciate receiving infomation on
any sightings oftemo6. seizures, or unexplained deaths in ritd cats o.
othe. c.rrivores in any counl.y.

Conlact Dr Michdel woodford (Washineron. D.C.. UsA; Fax
202'331-9rt48) of Dr Linda Munson (Knoxville, TN- USA: Fax 615
974 5616). We can provide a list of samples ro collecr fo. diagnostic
pr@edu.es as well as patholoey, serolo8y, and virology se.vices for
field veterinarians and wildlife ccologisrs, ifrissue or serun samples a.e
available from a suspecred epidemjc.

Linda Munson, Dept, of patholog5r, Univ. of Tennessee
CVM, 2407 River Dr., Knoxville, TN 3?996, USA

An epjdcmic of canine disrenper virus (CDv) has affeded
lpproximately 20,30.2 otuhe populationof 3.000African l;ont ( P aathe ra
!a, in rhe Serengcn ecosystem of Tan2ania acco.ding ro Dr Melody
Roelkc Parker (Trnzania Narional Park Senice and Meserli Founda-
rion, Switzerland) rnd D. C.aie Plcker (Unive6iry of Minnesola,
USA). Documenred k,$es in closely observed pndes trom long term
behavioral studies vaned from cntire prides ro r few lions in a pfide.
More than 50lions from ftese rcsedch prides have died ordisappearcd
since eady February I 994. The tirst not.ble clinical signs s ere myoclonus
(predominantly facialaod forleg twitches), ataxia, rnd seizures. Some
lions hadnasal and oculardischarge ornon+pecific signs of syslem.tic
disease. More than halfofallltuns uith clinical siSns died or lanished.
Nccropsy findings in eighr tions were notremdkable and were predomi-
nantly associated {i1h trauma and dehydralion.

Cha.actcrisric histopathologic lesions of CDV sere not noted in
mon .ases (4. Pospischil, Unive6ity of Zurich. Swirzedlnd). How
ever. rypical CDv inclusions were noied in bile ducr and epididym.l
cpilhcliunr (L. Munson. University of Tennessee, USA). and these
lnclusions we.e contirmed to be canine d;Lemper viru] particles by
lnnunohislochenisttl (M. Appel. Comeu tjnivesity, USA).

Canine disrenper !ir!l antigcns also were identified b) inmunobislo
chcmislfy in olher fired tissues (A. Pospischil). Fony-fi!e of 60 lions
rcsted in rhe reSion had high scrum neutralizing anribodies 10 caninc
d(lenpervlrus (M. Appel), indicating thalexposure was *idesprerdin
$e populaion. Other caniyo.es in the €cosysteo als have been
.eporld to be affected. Tte lull impacr ofthis epidenic on the eco-
syslen bas yet lo be detemined.



The European polecat Mustela pufonus) in Turkish Thrace

Censiz KURTONURT. Boris KRYSTttFEK'� and Bevtullah OZKANT

lntroduction
The Euopean polecat, ,trrrcld p!/o/il]J Linnaeus, 1758,

is very poorly known in thc southcm half of the Balkans: the.e
beins only two records fron Gree.e (Crucitti & Tringalli, 1984:
wolsan. 1993). Kryitufek & Petkovski (1990) concluded, on the
basis of six k)caUties, that the species is quite widespread within
Macedonia, and Marko! (1959) rcpons it fron Bulgdria, inhab
iting forelt edges. the vicinities of villages, and the banks of
rivers. Despite this, the rnai ority of authors have not mentioned its
presence in European Turkey (e.g. Van den Brink, I 968; Gepth€r
& Naumo!', 1967; Corbet. 1978; Giimer & Hackclhal, 1987i
Corbcr & Hnris, 1991, etc-). ahhough the.e a.e some published
records ftum this country, albeit of a very fragnentary nature.
Kumerloele (1967. 1970. 1975) repons three bcalities (sunna
rizcd by Wolsrn. I 991), and Dogramaci ( I 989 ) mentions the Bel
grade Forest near Istanbul as representing a turther polecat localiry.

Results and discussion
Recently we had the opportunity to exanine five polecats

(four skulls and five skins) fron European Turkey. The specimens
are stded in the co'lections of the Depanment of Biology.
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Fig. L Skullofthe male European polecat from Edime, European
Turkey (87/100) in a (a) dorsal and (b) ventral view. Note
narow postorbital constriction (a) and shape of interp-
Grygoid fossa and perygoid processes (b)

Table l. Morphonetric charrcleristics of polecals ftud European Turkey: W,
weishtr HB, bead aml body lengrhr L. tail lensth: HF, hind fq,t lengthi
O, earlcngthiChL.condtlobas,l lcng$i PL, prcfi le lengthiZvB. ztgonatic
breadth: FrrB, ectoorbikl bEJdth; IC- inLerorbiral coisdcrion; PB.
Fsbrbnal consd.rn,n: MiTRI-. nrilldy ioorh iow length: RB. ft^
tunbrerdrh.iC C,AcH,brarn.xselrelghrpcrbullaciMdL.nandible
len8rh:HRM. heighr ol mus mrndibulaeiBL.lengrh otbr.ulun Fo!
dc6.it,ons ofskull pxranueG s.c Bucbalczyk & Ruprc.ht (1977). All
dmensions ee in nm, selghts in lrans

University of Trakya. Edime (TUBD) and thc Slovene Museum
of Natural History. Ljubljana (PMS). All the skins are dark, and
could be ascribed wiftout any doubt to Mrrleld pulorilr. raiher
than to M. eversna ni. However. one of the skulls (TUBD 87/
100) had very nmow postorbital constriction (Fis. l), in this
respecf resembling rhe SGpp€ polecai. M. errrsnonni. In this
specimen the ratio of the postorbital constriction with the
condylobasal lergth as the denominator and nultiplied by 100,
amounted ro 22.9. thus being within thc rangc reponcd for M.
ewrsmanni (20.124.9i Mnic, 1976). As a result, we subje.ted
our material to Discriminant Funntion Analysis (DFA). Seven
skulls of M putorius frcm Sbvenir (PMS) and the former
Czechoslovakia (National Museum. Prague) served as standards
for these iwo species. Because of the significant sexual dimor
phism present in polecats (Buchalczyk & Ruprecht. 1977). only
males werc used in DFA. Threc specirnens fiom European Turkey
were compared with this reference marerial. Two of them (TUBD
9l/320 and 921170) were considered to belong to M. putorius.
whilst the identity ofspecimen TUBD 87/100 was uncenaiD. Two
measurements (IC. RBt see rable l) were exciuded to increase rhe
Turkish sample size.

The first discriminant function (DFl) explained 92.91% of
lhe varjance in the odginal data set. and DF2 and DF3 explained
a iurther 3-7,17. and 3.359. of th€ variance, respectively. Reler-
ence specinens of M pltorius and M. erersmanni fo(med tvto
clearly distinct c lusters when the datr were projcclcd onto thc first
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comparison with the other south balkan countries. The records
denve fiom all the vegetation zones of European Turkey. but it
does s€em. rhat thc species is linked closely with human settle
ment!. According to our obser\'ations, polecats frequently enter
poultry houses, rnd the najoriiy of our specimens were collecled
in such places. On the basis of data obtained jn 1969 from the
ma.id furiers shops in lstanbul, Kunerloeve (19?5) considered
the polecat to be fairly common in the Istanca Mts. and the hilly
regions ofThrace. Unfortunately, local people from Demirkity do
nor distinguish beiween the polecat and the Stone manci (Maftes

fotnd), and use the narne 'sansar' for both taxa. A l99,l inspeclion
of local hunters in this area indicaled that all the skins they held
belonged to the laller species, thus suggesting thal the polecat is
not so commonly seen in European Turkey.

Accordirg to the 1993-94 Hunting Rules (lhe 1994-95
Huniing Rules are not yet published) the hunting season for the
European polecai in Turkey is from 15 October untit the end of
Febmary. Hunting is permitted only for three days per week
(wednesday, saturdxy, and sunday), and hunters may take only
one aninal per day. Other carnivores with the same hunting
rcginme are Mustela emiruu. Mustela niwlis, Maftes foina, Manes
maftes, Vomela pereg sna, Meles neles, and Vulpes rulpes.

Acknowledg€ments
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Fig. 4. Geographic dislribution of thc E!rcpedn polecat, M!i,?la
p,ra.i!r, in European Turkcl. Cbsed circles indica€ localities
tiofr which materialwas examired in this study (see lext lbr fte
adonyms ofcollectiont. Vegelation zones: I, hDmid forcsts; Il.
dry forestsr IIl, x€ppea Iv. maquis and pseudo-mdquis. Locali-
der I I . Edime. KaraaSac {TUBD) i 2, Edirne (TUBD) i 3. Edirne.
Sdzlidere(TUBD):.1. Babaeski(TUBD): 5, !iciniry olKirtlareli
Kumerloeve, l9?0)i (6, Dennkdy (Kunenoele. 1967i PMS)I
7. near Catalca (Kumedcle. l967li lJ- Belgrade Foresr near
Isranbll (Dosramaci. l9E9)

Fig. 2. Projection of four groups of polecats on the iirst two
discriminanl functions. Crosses indicate group centroids.
P. M. putorius, E: M. evrsnan i,Tp: M. putorius from
European Turkey. Txi spcci.nen TUBD tl7llu)

Tx

Tp

E

The polecat has been recorded from eight l(f,alities in
European Turkey (Fig- 4). This is a considerable number in

Fig. 3- UPGMA dendrogram summa.izing relations between four
groups of polecats as indicated in Fig. 2. See texl for
additional information. Cophentic conelation coefflcienl
r=0.815.

two discriminant functions (Fig.2). All three Turkish specimens
wer€ placed closer loM putorius rhanto M. eversmarni. Next, an
Euclidian Distance Matrix was calculaied from the group centroid
scores of thethree discriminant functions and subjectedto UPGMA
clustenng. Turkish polecats clustered with M. prrolirr (Fig- 2),
and show no affinities withM. ewrsnanni.This,rogelher with lhe
coat colour indicates, that postorbital consldction alone is not
very reliabfe as a diagnostic character for M. putorius ]n rhe
exlreme southern border ofthe speciet distribution range. Oflhe
otbe.diagnostic characters listed by wolsan (1993), the shape of
the prerygoid pr@esses, logether with the width of the inter
pterygoid space, also classified specinen TUBD 87/100 wilh M.
l,ur,rih (Fig. 1). Consequently, allour specinens from European
Turkey have been allocatedto M. pubtius.

Mustela eretsnunni was teponed r€€ently from Macedo-
nia, the determination b€ing based mainly on the postorbital
constriction (Milenkovic, 1990: see also SCC No.7:16. 1992).
Milentovic's record suggests ! considerable shift of M. "t€rj-
nrrai's distribution range towards the south, but this was not
considered by Wolsan (1993) in his distribution rnap fbr the
species. We are ofopinion that the determination oflhis panicular
record should b€ reconsidered. taking into consideration the
cranial variation observed wilhin Thracian polecats.



Referenc€s
Buchalczlk, T. & Ruprechr, A. L. 1977. Skull variabilny ot Mustela

plrofius Linnaeus, 1754. Atta Thetiol.,5:a7 12O.
Corbet, G- B. 1978. The nannals of the Palaeardic ReSior: n tuN-

noni. r.r,.,. Comell Univ. ftes, London. 3t4 pp.
Corbet. C. B. & HlEis, S. 1991. The hatubook af British nannals.

Blackwcu Sci. Publ.. Oxford. s88 pp.
Crucitti, P. & Tnngalli. L. 19E4. Pftsence de nr'lr,ela rr&rrlirr sur le

Pinde lEpire, Grace seplenrionale). Mannalia 48(3):462.
Dogramaci. S. 1989. Tiirkiye memeti fannasi. Ondokuz Malis qnie. F.n

DersBi l(3):107 136.
Geptner. V. G. & Naumov. N. P. 1967. Mlekopitaiuschie Sowtskoqo

Sai@. yol. 2. Mo6kk korori i nir.rni?. Vislhaia schola,
Moskva. l(l0l pp.

Oi,mer, M & Hackenlhal, H- 1987. Sdlgerp.e f(/opar. Neumann
Verla8 Leip2ig. 370 pp.

Kryltuftk, B. & Petkovski, S. 1990. New.ecords of mammals from
Mlcedonia (Mammalial. I:rcsn. Balc. Mus. Ma.ed. S.i. Nat..
l4(13/306): l l7 '129.

Kumeriocvc. H. 1967. Zum Verbreitung kleinasiatischer Raub- und
Huftiere so*ie ciniSer Grosnager. .tn&serielt. Mnr, 15:33?
,109.

KuhernEve, H. 1970. Zur Vorkommer des Waldilrisses, Mhr"la

,!ror,!r (Linnd, 1758). in det Tntlei.Siiusetie&. Mii.. la:279.
Kumerloeve, H. 1975. Die Saugeriere (Mammalia) de. Tiirkei. yer,'fl

ZooL Staatssdhnl- Miir.hen 1a:69 158.
MNko\. G. 1959 Bo.ain.re v Alsaria. Nauka i iskustvo, Sofia. I 15 pD.
Milentovic, M. 1990. A new finding of rhe steppe potecal, Mlrr?ld

.y.rsDa,ni Lesson, lli27 in Yugoslavia. Ar./r. S.t. aid.. 42{3/
1l:251-257.

Miric, D. 1976. Der SFpperiltis. MNela ewtsruaai Lsson, 1a27
(Mamnalia. Camivora) in Siidostteil des Pannonischen Beckens.
Ball. Mur. Hitt. Nat. Belprod.. Ser.8..31:129 l5l.

van den Brink, F. H. I 968. Die Siiugetiere Europas. y etl.aEPaxl Pa.ey,
Hamburg.217 pp.

worsan. M. 1991. Mutkla pukt.its Linnaeus. 1758 waldilris.
Europiiischer flris. Irtis. Pp. 699169 ih: Handbu(h d.t Siiuse-
ti.r. Europas. AULA vetl^g GmbH, Wiesbaden.

Wohan, M. 1991. Mlsle/a ?r?auan,t Le$o.. 182? - Steppeniltis. Pp.
710-816 in: Hatulbuch tl?t Siiug?tieft Eunpat. AULA-v.tl^e
cabH. wiesbaden.

rBiology Department, University of Thrace,
TR.22030 Edirne, Turkey

2Slovene Museum of natural History,
P.O. Box 290, 61001 Ljublajna, Slovenia

Polymorphisms in the European p oleca!, Mustela Putoius, in Frunce

ln numerous papers dealing with the wild European pole
.a\ Munelu putotiutL..the eclecticism ofits habitat choice has
oflen been emphasized. Changes in habitat use are mainly in-
tluenced by lrophic factors (Lod6. 1994)bul, throughour Europe,
polecah are known to exploir such divene habitats as fbrest.
woodlands, farrnland. marshes, ponds, watercourses. seashores.
the Russian steppes, farmbuildings. and rubbish tips (Blanford.
1987). Moreover. poleurts exhibit important polymorphisms in
body size and hair colour (Kratochvil, 1952: SainGcirons, I 973).

Of 134 adult polecats collected in France (96 aninals
killed on the .oads and 38 live-irapped), 3.77. (n=5) had a dark
iacial p,llem with no white hair on the face, whilst40.3E kt=54j
only had a dark nask over the eyes, the forehead and the cheeks
rcmaining white (Table l). In 21.6C. (n=29) of the polecais
srudicd. only two light spots ofhair were visible on the face abov€
the eyes. and 3.1.3% had a dark forehead. Howev€r. in each case
the snout was white coloured, and the undertur varied from
yellowish to light brown. Although young polecats have a uni

T.ble l. fieqnency oioccur.cncc of different facial panems in Musteld

formly dark face when only twomonthsold. the lacial pallem can
lighten with age, and yaries litile aft€r four months (Lod6, 1989).
Here. the ages ofthe anirnals were estimated from examination of
the patlem of tooth attrition and from the weight of the baculum
(walton. 1968). No difitrences were found betwe€r males and
feroles (X: = 2.71, p>0.05), bulthe larialion of the facial paftem
was also associated with large differences in weight and body size
(the darkest individuals being the smallest). Some "dark" animals
looked almosi like Mustela lutrcoLa from rheir ext€rnal pattem,
and this could lead to some contusion.

Funhermore. ihis polyrnor?hism is related to habitat use.
The data available show that "dfk" polecais are found signifi-
canlly more frequently near forest watercourses and wooded
ponds (Xr = 29.3. p<0.00 | ). Th is relationsh ip between phenotypic
divergence and habiiat utilizalion may represent a new illustra-
tion of Gloger's rule in rnustel;ds. (Gloger's rule: lndividuals of
many species are darkly pigmentcd in humid clinates).
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